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tion involves also thle endometrium or the uterine appen-d-
ages. Chroniic cervicitis of itself does niot cause iiregular
uterine lhaeimiorrhage or pain.

It is wh-len we colisider the complicationis wi-hiclh may be
consequent upon chrolnic cervicitis that the imliportanice of
the colndition is realized. The cervix hias been described
as tle tornsil of tlhe pellvis, and it may act as a focus
of infection. The experimiiental work of Laura Moenichl lhas
showni that organisms grown from the chronically inifected
cervical glanids of patients sufferilg from artfhr'itis wvill
prbduce joinit lesionls in rabbits, and cuiltuirally these
organiisms are idenitical witli the anaerobic str eptococei
founiid in patienits sufferinig from arthlritis.

It is knowin that puerperal pyosalpinx and peritoiiitis
may follow in patienits suLfferinig from chronie cerv-icitis
of gonococcal and streptococcal origin. Finally, cervical
traumia and cervical erosion miay be associated wvitlh malig.
nant disease. Bailey has recently reported ulponi thle exam-
iiation of 850 specimens of the cervix uter i int a paper
enltitled " Ani iniquiry into the basic cauise of cervical
cancer; the pathiology of cervicitis (cervical erosioni) and(i the
rclatioji betw-eeni cervicitis anid canicer of the cervix," i
whicil lhe was able to trace tlle chaniges fr oiii crosion to
malignant dlisease.
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CHIRONIC inlfeCtion of the cervix is by far the most Com10mon
lesioni met with in gynaecological practice. Autlhorities
differ only slightly in their estimates of its frcquenev, anid
it is safe to say that, alonie or in combiinatioln with other
lesions, it is present in from 70 to 85 per cent. of all
patients seen. Britishl gynaecologists have not given this
lesion the attention that it merited, althouglh the recent
exllaustive research by K. V. Bailey' of Manclhester is a
most impiortant contribution to the subject. In Amierica
a-nd on the Continent, oni the otlher hand, great attention
lhas been paiid to the coniditioni in recent years, and a very
extensive literature lhas growni rounid the subject.
The condition has received manay n-ames, suclh as cervical

eindometritis, ectropion of the cervix, cervical erosion,
cervical catarrb, proliferativ-e adenom0ia (B. P. Watson%)pseudo-adenoma (Eden anid Lockyerm), cystic disease of thezervix, clhronic cervicitis (Moench4), anid several others.
Some of these namnes are giv-en to different appearances
met with at differenit stages of the disease, wlhile others
are based oni erroneous ideas of the patlhology. The con-
dition is founiid most comlllmonly in womeni whlo lhave bornie
cliildreni; less commiionly it is founid in n-ulliparae; and less
comiimonly still is it present in v-irginis.

STRUCTTURE OF THE CERVIX.
The structure of the cervix is importan1t in this respect.

It is covered on its v-aginal aspect by stratified squaimousepithieliuim, wlhllich containls nio glanids andl wihiclh is con-
tinuous writlh the gen-eral squamous lining of the v-agina.
This squamous epitheliulmi is in *its deeper basal layer
composed of cylinidrical cells; superficial to this the mliainsubstance of tlie epitlheliuiin is comiiposed of several l'ayersof polygonal " prickle " cells, while the superficial layer
or two are composed of flat cells, which are cast off fromn
time to time. Fromii the cylind(irical layer are produced by
cell division the more superficial layers.
At the external os tile sqtuamous epithelitum suddenilyclhanges to a Iligli columinar-celled epithelium, with deeply

placed niuclei. At, numerous sites this epitlhelium isinvaginated deeply inito the mucosa, and into the innermostmuscular layers of the cervix, to form compound racemose
glands. Tlhe secretioni from these glands and from theepithelium is thick, mucoid, anid viscous, anid forms the

* A paper read in the Section of Obstetrics and Gynaecology at theManchester Meeting of the British Medical Association in opening adiscutssion on clhronic cervicitis. The paper was illustrated by lanternslides showing the conditions described.

characteristic cer-ical secretioni. Deep to the epitheliuil
oln bothl aspects of the cervix is a scanty stroma whliclh
contains few cells, and wlhilich merges iato tlie fibro-inuscular
substance of the cervix.
The lh'iglh columlnar epitlielium lining the cervical

canal can be followed up to the internal os, wlen the
appeariance again suddenly chaanges as the uterinie cavity
is reaclhed. Here thle epitheliurm is similar bult not so lhiglh,
the glandular dep)ressioiis aire simple tuibules, and the
stroma, is thlicik and cellular.
Between tlhese two epitheliumi-covered suirfaces of the

cervix is the m-laini mlluscular anid fibrous struieture of the
viscus. The muscular lavers arc descrilbed as three-an
outer and an innier, botli iongitudinal, and an intermediate
onie, circular in direction-but in ani or-diiiary section it is
difficult to see any regular arrangement of this sort.
Fibrous tissuIe straiids lie betw-eeni the mu-scuilar bunidles,
and thiek-walled blood vessels and smaller eldotlheliumil-
lined lymphatic spaces are also present.
The anatomical relations of the cervix are importanitfrom tlho poilit of view of its patlhology. Above it is

conitilnuoIus wi-itli the corp'us uteri, anid the initermluscuilar
lymphatic spaces of thle two communuicate. It lies cmbedded
irn the pelvic cellular tissue, w-hich stretchle's out on eaclh
side at the bases of the broad ligamiients; posteriorly this
cellular tissUCe is incorlp')orated in. the utero-sacral ligaimenlts,
wlichl are attached to the sacrumi oni each side of tlhe
rectuim, while anteriorly tlio less markedLutero-vesical
ligamiienits conniiect the, cervix witlh the bladder.

THE INFECTIVE PROCESS.
The essen-tial lesion in cervicitis is irri'itationi produce(

by infection, anid this may be brought about in several
ways, but tllc miiost usual mechanlism is chronic pyogenic
inifection after laceration of the cer'vix at childbirth. It
has to ble understood that the extent of the laceratioii
miiatters not at all; it is the incidence anid degree of infec-
tioni of even - a small lacerated surface thlat counts. The
cc.uiditions after labour rather predispose to infection. The
cervix is patulouis, lacerated, and-bruised, with the vaginia
bathed ini alkaline locliia instead of the niormal aci(d
secretion, anid ill this way thc niormiial resistance to inlfec-
tioII is definitely impaired.
The ]uost commionly founiid organismns in these cases are,

the staphiylococcus, streptococcus, anid B. coli comnmnis,
but the gonococcus is responsible in a certain proportion of
cases. In cerviceitis occurring in nulliparac the gonococcuts
is a iuore commoni agent, and lhere it exercises its well-
klnow-ni ability to penetrate and infect ani intact mucouis
surface. It is very (lifficult to estimate the exact propor-
tionI of all cases wlhiclh are of gonococcal origin, as the
goiio'occus soon becomes reinforced a.nd i masked by a
mixed pvogeniic infection, and also tendC]s to disappear intO
the deptlbs of glandular acini, alnd so is niot obvious in
sc-abs from the ce'rvical canal. It is probable, in ouir
opinion, that the incidence of goniorrhoea as a cauisative
agent in. the productio'n of cervicitis is exaggerated.
As a result of inifectioni the chaniges of inflanmmationi

soon appear. Wh1ile in some cases the iniflammationi mav
be acute in. the -early stages, it is usuially only in the late
clhroniic stage, wllicll is discussed here, that the condition-
is first seeni. But it is miiore than probable that the
m.ajority of cases are chlroniC in' type fromn the oniset.

Tlhere is oedemia of the subepithelial stroma witlh out-
pomrilng of l-'i,)1iocytes an-d plasma cells, especially rounld
the blood vessels ai-id the glands, and under the surface
el)itheliu-n. Tlhe blood vessels dilate, the surface columnar
anid glanidular epitlheliulmi becomes irritated, so that
glandil'ar hypertrophy anid disten1sion occur, anld the
cervical secretioin becomes increased in amounit aiid of
,a muco-purulenit appearance from mixture witlh inflam-
matory products. Tllis increased inflammatory cervical
secretioni is known. as leucorrhoea. It always retainis its
tlhick, viscous teniacity, and it is to be, emphasized that, in
general lcucorrhoea is almost alweays a sign of cervical
inlfection. Partly as a resullt of mlacersationl by c?ontinlual
leucorrhloeal dischlarge, partly by beinlg raised anld de-
vitalizedl byr sulbepithleial oedema, and partly on account of
trauma, a p)laqule of squamlous epithehiulm surroulndinlg the
externa.l os becomxes sep)arated anld cast off in thle disclargt,e
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anid a raw sur-face of varyinig extent is now left wholly or
partly sur lrounding the external os. The columnar epi-
thelium froii the cervical canal, being more resistant, is
seldom affected, inl this mainner; oni the contrary, it is
iusually stimulated to grow outwards and cover over the raw
surface, so that after a time the area round the external os
becomes covered by columnar epithelium, wlhich carries
with it ill its outgrowth cervical racemose glands. This
area has a red, raspbe-rry appear anice, and the name
it cervical erosion " is given to it. It was to this con-
ditioni of out' } rowing endocervical epithelium and glands
thiat Edein anid Lockyer gave the name of " pseudo-
adenoma."

This erosion is niot an ulcer anid it is niot a gralnulatinig
pa.tch; it is an epithelitumi-cov-ered sur-face, although titrde
is ofteln a breach of conitiniuitv betwi-eeni the two types of
epitheliumii at the periphery of tlhe erosion. In the " con-
genital erosioni " this coniditio(n of extensioni of glandular
tissue on to the portio is also founld, but this is usually
regarded as a pcrsistenice of a foetal condition, although
some observers (Bailey) find inflaiiimmatoly changes.

If the surface is smooth aiid the glanids few the erosion
is called " simple"; if the glands are numerous and dilated,
the surface is rouglh, and the condition is called a
" follicular erosion "; white if the glands are numerous but
run mostly at right angles to the surface, numerouts
papillae project upwards betweenL the glands, and it is
kniowni as a " papillary erosion." Occasionally these
papillae grow to a large size, and constitute the single or

multiple mucous polypi often founid in this condition.
These subdivisions are, however, artificial alnd unnecessary,
and should be discarded.

If the cervix should be definitely lacerated, especially if
bilaterally lacerated, it tends to become everted, partly by
muscuIlar action and partly as the result of inflammatory
infiltration, so that the congested and tlhick endocervical
mnucosa is exposed to view. The name " ectropion " is
given to this conditioni of ever sionl of the endocervical
mucosa.

It has to be remembered, then, that the occurrence of
erosion marks the first effort at healing on the part of the
infected cervix by the coverinig over of the raw sur-face by
epithelium. After a time the displaced squanmous epi-
thelium makes an attempt to reinstate itself. The basal
germinal layer grows inwards and insinuates itself beneath
the covering columnar epithelium. By cell division more
superficial layers of cells are formed, anid, with this process
continuing, the columnar epithseliuim may finally be ca-st off
fiom the eroded surface and confinied to its normal bounds.

Buit prior to this the infection seldom remains limited
to the mucosa; usually the fibro-muscullar substance of the
cervix has also become infected, so that chronic inflam-
matory hypertrophy is seeni, and this, after the process

-subsides, may be succeeded by fibrosis and atrophy, so
that the cervix is finally reduced to a hard nodular con-

dition whose evet-ted lips are slhruinken and may be flush
witlh the vaginal vault. Because of the frequency with
which the substance of the cervix is inifected iil this way

Moench suiggests the appr'opr'iate name of " cervicitis"
for the condition.
When the squiamous epithelium displaces the columnar

cells, the racemose glands of tlhe latter are left int situ,
anid their d-ucts usually become occluded by blockage by
epitheliini, bv blockage by inspissated secretion, or by
periglandular fibrosis, and one of two tlhings usually
happens. Most commonly the glaid(Is continiue to secrete;
they becomiie incereasingly distenided with retained secre-

tion, while the lininig epithelinin, at first columiinar, becomes
cuboidal, anid later flat from pressure. In some cases the
epithelium may be unrecogniizable as ani intact layer. In
this way a ii-Lmber of cy stic spaces-Nabothian follicles-
are formed in the substance of the cervix, and often form
projections, especially unider the -aginal aspect. In some

extreme cases the cervix may be largely occulpied by these
cysts, but usually they are few in nuimber. It will be
evident, then, that the 1presenlce of Nabothian follicles
indicates ani advaniced( stage of thle healinig process in
this condition, and that wh-leni these follicles have developed
the red erosion will have disappeared, altlhough fibrosis
and p3uckeringi of the cervix uisually persists.

In other cases the squlamous epithelium may grow downi-
wards into the glaniduilar acini, which iuay become fully
occupied by these squamllous plugs. Unless this process
is recognized these plugs of squamous cells filling the
glands may piresent the appearance of coluiiins of epi-
thelioma, and an unniecessarily grave prognosis be given.
The final struiictural result, then, to the cerxvix coinsists

of fibr osis and( eversion, with some per sistenit Nabothian
follicles.

LATEP RESULTLS OF CERUVICITIS.
The sequelae of the condition may now be considered.

TIhey are maniy amid important, and miiay be gr ave. The
parameti-ium is frequently affected by lyvmplhatic exten1sion
fr om the cer vix, so that in tlh ea,rly stages tender ini-
filtrationi anid in later stages fibrosis is produced. The
bases of the br oad ligamiienits aire often affected in this
way, anid frequently a tight fibr ouis sCar caii be felt
stretchinjig over onie or other fornix from) the edge, of aii
eroded laceration. Equally ofteni the uteiro-sacral liga-
ments arIe iiivolved, anld, on pulling the cervix forwards,
pain in thel lou-er part of the back is elicited.
These pairaiiieti ial extensionis are the miost comiimon causes

of backache or chroniic pelvic paini in women.

Absorption of toxins from the chlronically inflamied>l
cei Jiel surface leads in somiie cases to a degree of general
ill health, and it is probable, as shown by clinical expe-
rience, that some cases of muscular rheumatism and osteo-
artlhritis are due to such toxic absorptio.n. Young" has
recently cited examples of these complications, and I have
also had experience of several cases which benefited largely
by repair or am-iputation of the cervix. The presence of
a continual vaginal discharge, again, may cause definite
mental distress, but its effect in. bringinlg about ment:al
disease has probably beeii exaggerated. Sterility, and ia

tendency to puerperal sepsis, have been described as conl-
plications of this condition, but clinical experience does
not bear this out. The majority of these patients have.
had a number of children, and when their labours hav-e
been normal no special tendency to pyrexiabhas been inote(l.

Direct extension to: the uterinie mucosa is n1ot comm1110on,
but as the lymphatics of the cervix and b)(xly are associated,
chronic inifection of the musculature of the uteerus muaN,
ocecur, and the condition of chronic mnetritis develop. The
main symptom her e is menorrhagia with uter ine enlarge-
ment, and this always indicates uterinie involvemenit.
Menorrhagia is niot a symptom of uncoml)licated cervical
infection. In the same way, by lymphatic extension, tho
tubes and ovar ies are commonly affected, aiid clhroniic
salpiingo-o6phoritis may be produced, witlh resulting pelvic
pain an(l sterility.

Chn accoulnt of pirolonged leucorrhoeal (liselharge pruiitmlm
vulvae may develol), wlhile in gonorrliocal cases pirolonge(d
vulval irritationi mnay produce a croP of iriitatiiig condylo-
inata.
But the most important sequel is carcinomia. It is often

a late sequLel, occulrring mnany years after the in-jury was
iiiflictedl. Carcinomla of the cervix tisually occulrs ii1 patienits
wlho have hiad a childl or children, and it is juist these womienIi
who have had cervical danmage andI erosion. In. this con-

nexion Farrar3 recenitly reported that of 300 cases of
carcinoma 96 per cent. had had one or moroe children.
Similar figures are quoted bv other writers, and my own
experience is in general agreement with tliis.

So far as is known there is no marked tendency for the
patient with the congenital erosion or the nullipara with the
gonorrhoeal erosion to develop carcinoma, so we are forced
to the conclusion that it is not merely the erosion, but
the damage to the cervix at childbirth associated with the
erosion, wlich is the predisposing factor in this connexioin.
This is borne out by the fact that most patients with
carcinioima of the cervix have not had on-e butit several
pregnancies.
Whlen we consider the long-continued irritation, tIme

great epithelial proliferation which is stimulated, and tho
damage, ofteni repeated, of childbirth, the wonder is that
carcinoma is nlot a more conmmon sequel than is the case.

Carcinomiiatou.s overgrowth usually occurs in the squamous

elpitheliunm, anid the first thing imoticed is that the basal
germinal layer proliferates in columns and breaks through
its basement mnemlbane. The cell columniiis penetrate
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deeply into the substance of the cervix, and eveni before
siirface ulceration 6ecurs a well-marked lymlphocytic barrier
is throwni out in an attempt, usually vain, to conitrol
the proliferating cells. Similar chaniges may occur in
conniexionl witlh the glandular epithelium. When extensions
occur, it is very common to find them miost marked in
the utero-sacral ligaments or along the thickened base
of one or other broad ligamenit, the very places that have
been previouLslv affected by chronic irritative fibrosis.

CONCLUSION.
A study of this pathology shows us that the cervix is

,one of the most important pelvic structures and that
chlronic inflammationi here is a widespread conidition which
mnay have far-reaching immediate anid late results.
Another imiiportanit poinit emerges that, while severe

puerperal sepsis accompanied by pyrexia occUrs in about
*four cases per thousand, puerperal sepsis in a minor
degree, often withl no syniptoms at the time, lasting nmany
years, and w'ith a risk of carcinoma formation, occurs in
a large proportion of all parturient womeni.
The main etiological factor in this condition is inijury

at childbirtlh, anid these cervical injuries represent the
wounds wlhich women in labour receive in the process of
producing- the next generation.
The medical and sociological considerations raised by

a study of this subject are very large and imiiportant, and
there is no0 aspec t of ob)stetrics and gyiiaecology wlhich is
nore wortlhy of our attention.
Loucorrhlioa may be p)roduced by otlher lesions, suchl as

tubercu0lous oi syphi'itic cervical ulcers, or foreign bodies,
;but onily the miioie coiiionon lesion cani be discussed in this
paper.
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WHEN- I wlaS S;ked( if I w-ould opel iia discuission oln the
treatmient of clhronic endocer-icitis at this meeting, I felt
mituch fllttered at the hioniour done to miie, but I accepted
witlh grav-e imiisgivinigs wlien I came to conisider tile subject
vwhich hiad beeni assigned to mne. I do niot thinik there is
aii1v gynaecological conidition wlhichl is seen so frequently
by doctors in all types of practice, anid which is more diffi-
(lilt to treat satisfactorily. It is presumnably oni account
of this difficulty that tlhe metlhods of treatmelnt advised
are so numerous and diverse; owing to tllis I am unable
to puit forward aniy authoritativ-e bibliography, and this
pal)er cxpresses merely my owni per.sonal preferences.

That the condition requires treatmenit, and effectual
treatment at that, is obvious when its comnplications are
conisidered. Quite apart from the personal discomfort
aild anioyance whicli chronic leucorrhoea causes to
patiellts of cleanly habits, it bears in its traini a series of
se(lquelae of great imnportance. It is one of tlhe commonest
causes of sterility and-perliaps even more often-of the
one-cIhild liarriage. Again, owing to the deep ramifica-
tiollS of the glands of the endocervix, and their close
relatioilsliip to the lymphatics draininig into tlhe base of
tlhe br-oad ligaments, it is a very comumon cause of a mild
thickeninlg and inflammation of the pelvic cellular tissues
in that region. This condition is very mucll commoner
tlhan is gelnerally realized, and gives rise to pressure on,
anid niipping of, the ureter, with symiiptoms of chroniic

Read in opening a discussion in the Section of Obstetrics and
(lynaeeology at the Anniual Meeting of the British Medical Association,
Manclester, 1929.

backaclhe and renial paini. This has beeln most clearly
worked out and described in numerous papers by Guy.
Hunner45 and for some years I lhave been in the habit
of passing acorn-headed ureteric bougies up tlle ureters in
cases of backachle associated with " crosion," anid it is
astonishing how often there is founid a well-defined stric-
ture of the ureter about the situation where it passes.
across the cervix below the uterine artery. The worst
complication which can ensue is carcinoma of the cervix,
and I am sure it is generally agreed that there is now no
question as to the close relationship between the incidence
of chronic infected lacerations and canoer of the cervix;
so that if there were no otlher reasons at all, this fact
alone would justify any attempt at curing these infec-
tions. It is not my province to discuss the pathology of
this condition, but w;hen it is reviewed it will be seenl
that there are two factors to be treated: (1) the leucor-
rhoea and so called erosion; (2) the deep infection of the
cervical tissues wvith its surrounding infiltration. The
former is much easier to attack and conquer than is the
latter whlen once it is well established, and I would press
for the early treatment of all lacerations of the cervix,
and also for all established " e;rosions." This particui-
larly applies to lacerations diagnosed at the time of the
confinement, which can easily be sutured immediately, or
before the puerperium is concluded. De Lee2 states in
his textbook that he has never seen a carcinoma follow oni
a laceration which has been properly repaired at the time
when it occurred.
Although leucorrhoea may be one of the symptoms of a

variety of gynaecological conditions this paper is concerned
only with chronic infection of the endocervix, and no
attempt is made to discuss the diagnosis or treatment
of any of the other conditions giving rise to similar
symptoms.
Coming now to the actual treatmenit of the condition of

chronic endocervicitis, wlhen i-t 3 established, we are at
once faced with the problem of the individuality of the
patient. It is impossible to apply the same rules of treat-
ment to the patient with an extensive laceration as to the
one witli no tear at all. It is equally useless to grouip
together the young woman -witlh an inifection followinig
her first childbirth and the patient of 55 wlho will ilot
become pregnant again. Eacli case must he conisidered oni
its merits, and to some extent the cause of the lesion will
direct the method of its cure.
For some years I have had the great advantage of beinig

on the staff of the Bristol v-enereal clinic a, vell as being
gynaecologist to the Royal Infirmiiary, anid I am firmiily
convinced that gonorrlhoea is far more commonly at the
bottom of a chronic cervical infe6tion. than is usauallv
thought. In my gynaecological out-patient clinic smearls
are taken from the urethlra anid cervix of all cases of
leucorrhoea, and quite a large proportion are returned
showing golnococci present, wihen the case is transferred
to the venereal disease clinic for treatmenit. The conl-
verse also holds good. I have nlow seen a v-ery large
number of cases of gonorrhoea which have developed
erosions of the cervix while under treatment, and this
condition persists when n-o trace of the goniococcus cani be
obtained with the most careful methods of taking smliear's
and cultures. I would like to stress the importance of
paying no attention to the presence or absence of a dis-
charge in deciding as to whether a goniorrlhoea is cuired,
because the leucorrboea associated with the resultinig
chronic endocervicitis will persist for a very long time
after the actual gonococcal infection is cured. It is there-
fore, in my opinion, necessary to examinie all cases of
chronic cervical infection for gonococci-by smears froom
urethra, cervix, and Bartholin's glands-before commenc-
ing further treatment.

If the presence of the gonococcuis can be demonstrated
I consider that there is no treatment so good as that of
daily douching with boric acid, wiping away the muco-
pus, and then thoroughly swabbing the cervix and vaginal
vault with 1 per cent.mercu4oehrome.9 I think the
stronger solutions defeat their object by delaying the
normal process of healing-thlat is, thle replacemlenlt of thle
columnar-celled erosion by the normal squamous-cellei
cov-erinlg of the vaginlal .surface of the cervix. In all


